Rheb is in a high activation state and inhibits B-Raf kinase in mammalian cells.
Rheb (Ras homolog enriched in brain) is a member of the Ras family of proteins, and is in the immediate Ras/Rap/Ral subfamily. We found in three different mammalian cell lines that Rheb was highly activated, to levels much higher than for Ras or Rap 1, and that Rheb's activation state was unaffected by changes in growth conditions. Rheb's high activation was not secondary to unique glycine to arginine, or glycine to serine substitutions at positions 14 and 15, corresponding to Ras residues 12 and 13, since Rheb R14G and R14G, S15G mutants had similarly high activation levels as wild type Rheb. These data are consistent with earlier work which showed that purified Rheb has similar GTPase activity as Ras, and suggest a relative intracellular deficiency of Rheb GTPase activating proteins (GAPs) compared to Rheb activators. Further evidence for relatively low intracellular GAP activity was that increased Rheb expression led to a marked increase in Rheb activation. Rheb, like Ras and Rap1, bound B-Raf kinase, but in contrast to Ras and Rap 1, Rheb inhibited B-Raf kinase activity and prevented B-Raf-dependent activation of the transcription factor Elk-1. Thus, Rheb appears to be a unique member of the Ras/Rap/Ral subfamily, and in mammalian systems may serve to regulate B-Raf kinase activity.